
    
      Fig. 3. 
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        Trajectories of all stars crossing into Earth local space from the outside. Unbound trajectories are indicated as red lines, bound trajectories as blue lines. Panels A and B: galactic Cartesian coordinates in the x–y-plane, with panel A showing the full trajectories and panel B the respective point of origin. Panel C: full trajectories in the x − z-plane. The positions of Earth and the Galactic centre are as indicated. Note that, as seen from above the Galactic plane (with Earth located above the plane), the Galaxy rotates in a clockwise fashion.

      

    

  
    
      Fig. 5. 
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        Same as Fig. 3 for the US 708 local space. Here the inferred current positions of US 708 and its ejection location are indicated as well.

      

    

  
    
      Fig. 7. 
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        Comparative number densities in the vicinity of Earth and US 708 as described in Table 4. Error bars indicate one σ.

      

    

  
    
      Fig. 10. 
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        Cumulative distance distribution of runaway stars normalised to the total number of runaways in a non-degenerate state, Ntot, n − d for a ejection frequency of fej  =  1/300 yr−1. The blue and orange curves add up to unity, with blue indicating the relative abundance of the UI subpopulation and orange represents the BI subpopulation. Red indicates the BII subpopulation normalised to the UI+UII subpopulation. Dark orange and dark red indicate the admixture of objects in the mass range 0.7−0.8 M⊙. Panels A–D: M10, M12, M14 and M15 populations respectively.

      

    

  
    
      Fig. 11. 
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        Relative occurrence of individual subpopulations in all synthetic populations in the fiducial volume depending on different terminal accretor masses. BII/BI(τ/2) was calculated under the assumption of a 50% reduced nuclear burning lifetime of each ejected star.

      

    

  
    
      Fig. 12. 
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        Same as Fig. 10 with fej = 1/3 × 10−4 yr−1.

      

    

  
    
      Fig. 13. 
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        Like Fig. 8 but restricted to the fiducial volume. Panel A: the BI/UI ratio was cropped in order to preserve legibility. The missing value is NBI/NUI = 23 at M⋆, run = 1.00 M⊙.

      

    

  
    
      Fig. 14. 
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        Direct comparison of the BI/UI-ratio as presented in Fig. 13.

      

    

  
    
      Fig. 15. 
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        Like Fig. 13 but with assumed lifetime τ = τ/2. Panel A: the BI/UI ratio was cropped in order to preserve legibility. The missing value is NBI/NUI = 55 at M⋆, run = 1.00 M⊙.

      

    

  
    
      Fig. 16. 
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        Direct comparison of the BI/UI-ratio as presented in Fig. 15. Grey lines indicate the data presented in Fig. 14.

      

    

  
    
      Fig. 20. 
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        Spectral diagram of the total proper motion of the predicted population for the M14 population. Lines of different colours indicate different distance-limited sub-samples. Dashed lines indicate where the distance-limited sub-sample of the same colour is the same as the next smaller limited sub-sample. Grey areas indicate the proper motion of the three population candidates as labelled. The PMs of US 708 and J2050 relatively similar, so their corresponding lines were unified for legibility. Proper motion errors are of the order of ∼ ± 0.2 mas yr−1 for US 708 and J2050 and ∼ ± 0.1 mas yr−1 for LP 398-9 (Gaia Collaboration 2021).

      

    

  
    
      Fig. 23. 
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        Calculated event rates for the production of population members. Dashed lines indicate the distance-dependent event rate based on the three observed candidates. Solid lines indicate event rates under the assumption of the indicated number of detections. Distances to the observed objects (including error bars) and associated event rates are indicated by filled and hollow circles. The error bars for LP 398-9 are smaller than the radius of the circles. Upper and lower limits for the observationally supported event rate, predicted formation rate of putative progenitor systems and the inferred Galactic SN Ia rate are as indicated. For details on calculation see text.

      

    

  
    
      Table A.1. 

      Formation rates [10−6 yr−1] of WD+He star binaries in a MW-like galaxy of three runs and using eight selection criteria. The uncertainties are pure Poissonian statistical uncertainties.

      
        


	run
	C1
	C2
	C3
	C4





	R1
	426.5 ± 1.7
	419.1 ± 1.7
	369.5 ± 1.6
	362.1 ± 1.6



	R2
	348.6 ± 1.5
	331.3 ± 1.5
	305.1 ± 1.4
	287.8 ± 1.4



	R3
	579.1 ± 2.0
	466.1 ± 1.8
	457.0 ± 1.8
	344.1 ± 1.5



	




	run
	C5
	C6
	C7
	C8



	




	R1
	340.4 ± 1.5
	335.2 ± 1.5
	293.3 ± 1.4
	288.1 ± 1.4



	R2
	249.5 ± 1.3
	249.3 ± 1.3
	225.1 ± 1.2
	225.0 ± 1.2



	R3
	289.2 ± 1.4
	252.5 ± 1.3
	211.2 ± 1.2
	174.4 ± 1.1





      

      
Notes. runs:

R1: Using the same parameters as given in Table 2 of Kruckow et al. (2018) but primary and secondary masses are both taken from the range 1 to 20  M⊙.

R2: see R1 but primary and secondary masses between 1 and 10  M⊙, αRLO = 0.01, and βmin = 0.0.

R3: see R2 but αCE = 1.0 and αTH = 1.0. selection criteria:

C1: 0.4  M⊙ ≤ MHe ≤ 1.1  M⊙, MWD + MHe > 1.35  M⊙, tGW < 500  Myr.

C2: see C1 but MHe < 1.0  M⊙.

C3: see C1 but MWD + MHe > 1.4  M⊙.

C4: see C8 but tGW < 500  Myr.

C5: see C1 but tGW < 100  Myr.

C6: see C8 but MWD + MHe > 1.35  M⊙.

C7: see C8 but MHe ≤ 1.1  M⊙.

C8: 0.4  M⊙ ≤ MHe < 1.0  M⊙, MWD + MHe > 1.4  M⊙, tGW < 100  Myr.
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